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passing water through sand filters in order to remove bacteria and
organic materials. It is true that biological action occurs in the sur-
face of the earth and in the top layer of sand which, also, aids in the
destruction of bacteria, but filtration is the most important step of the
process.

CHEMICAL DISINFECTION

The destruction of bacteria by chemicals is most important to
anyone wishing to control the growth of bacteria, and is of special
interest to students of medicine. The process of disinfection by the
use of chemicals in a practical way dates from the time of Lister.
Since that time volumes of literature have accumulated about the
subject. Only a brief discussion of some of the common chemicals
and a summary of some of the factors pertaining to the process of
chemical disinfection, the mode of action, and the methods of
evaluating the relative efficiency of disinfectants can be given here.
Factors Affecting Chemical Disinfection. The factors which
influence the process of chemical disinfection are extremely varied.
Zinsser and Bayne-Jones have summarized them under three
separate heads as follows:2

A.  Factors relating to the chemical disinfectant.

1.  Chemical nature of the substance, inorganic, organic, structure.

2.  lonization constant.

3.  Concentration

4.  Solubility in the menstruum and in bacterial cellular constituents.

5.  Affinities for bacterial cell protoplasm or constituents.

6.  Mode of action, oxidation, precipitation, etc.

B.  Factors relating to the bacteria.

1.  Species of organism.

2.  Chemical composition of the organism.

3.  Growth phase, especially in relation to differences in suscepti-
bility of young cells as compared with old cells or differences
between cells of same age. Young cells are often more susceptible
than older ones.

4.  Special structures, spores, capsules.

5.  Previous history of the culture. Resistant forms can be selected
or produced by gradually increased exposure to toxic agents.

6.  Dissociation in relation to differences in susceptibility.

7.  Number of bacteria in test mixture.

C.  General factors affecting both components and the process as a whole.

1.  Temperature. The temperature coefficient of disinfection is high,
QIC = 2 to 5.

2.  Surface phenomena, especially adsorption and surface tension,
and the relationship of these to changes in concentration of sub-
stances in interfacial films, changes in permeability and diffusion.

3.  Hydrogen-ion concentration.

4.  Presence of other electrolytes, which influence both ionization of
the chemical and the properties of the cells.   This is especially
true of sodium chloride as shown by numerous investigators.
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